Dopaminergic and muscarinic regulation of striatal enkephalin and substance P messenger RNAs following striatal dopamine denervation: effects of systemic and central administration of quinpirole and scopolamine.
Striatal dopamine depletion produces an increase in enkephalin and a decrease in substance P messenger RNAs. Subsequent systemic administration of either the D2 dopamine agonist, quinpirole, or the muscarinic antagonist, scopolamine, results in the reduction of the lesion-induced elevation in striatal enkephalin messenger RNA. These changes in enkephalin messenger RNA levels may be mediated solely within the striatum or through trans-synaptic circuits involving the striatum. To dissociate these possibilities, we have compared the effects of systemic and central administration of quinpirole and scopolamine on striatal enkephalin and substance P messenger RNAs using in situ hybridization histochemistry. Systemic administration of both quinpirole and scopolamine blocked the elevation of striatal enkephalin messenger RNA normally observed in 6-hydroxydopamine-lesioned rats. In addition, high doses of systemic scopolamine (25 and 50 mg/kg per day) prevented the lesion-induced decrease in striatal substance P messenger RNA levels. In order to determine whether the effects of these drugs are mediated directly within the striatum, central administration of quinpirole and scopolamine were compared. In contrast to systemic administration, intraventricular and intrastriatal infusion of quinpirole but not scopolamine prevented the lesion-induced change in striatal enkephalin messenger RNA. However, neither quinpirole nor scopolamine administered centrally affected the level of substance P messenger RNA in the striatum of 6-hydroxydopamine-induced lesioned animals. Together, these data suggest that changes in D2 receptor activation directly in the striatum are responsible for the effects of quinpirole on enkephalin messenger RNA. In contrast, the effect of systemic scopolamine on striatal enkephalin and substance P messenger RNAs may not be mediated within the striatum.